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High Rise Buildings - Fire Pump 

Requirements 

 A High Rise Building is defined as having occupied floors located 

more than 75 feet above the lowest level of fire department vehicle 

access.

• LABC 2022 ed. Section 403

• NFPA 14 2019 ed. Section 3.3.9

• NFPA 20 2019 ed. Section 3.3.30



FIRE PUMPS Types:

ELECTRIC INLINE FIRE PUMP DIESEL HORIZONTAL SPLIT CASE ELECTRIC VERTICAL LIFT



High Rise Buildings - Fire Pump 

Requirements

 Buildings that have an occupied floor that is more than 120 feet 

above the lowest level of fire department vehicle access have 

specific water supply requirements:

• Two water supplies are required. (LABC 2022 ed. 403.3.2)

• Each water supply shall have its own backflow device of the same 

size as the meter size provided. (LADWP rule 16D)

• After the backflow devices, both services may be tied together and 
supply the fire water storage tank and city bypass.



High Rise Buildings - Fire Pump 

Requirements

 Buildings with an occupied floor more than 200 feet above the 

lowest level of fire department vehicle access has specific 

requirements for fire pump design:

• Two fire pumps shall be required of the same GPM and PSI for 

redundancy. (LABC 2022 ed. Section 403.3.2.1)

• Emergency power is required to supply all fire pumps running at the 

same time. (LABC 2022 ed. Section  9.13.6) 



High Rise Buildings - Fire Pump 

Requirements

 Buildings that have an occupied floor more than 420 feet above the 
lowest level of fire department vehicle access have specific fire 
sprinkler system supply requirements:

• LABC 2022 ed., Section 403.3.1 requires:

1) Two floor control valves for each sprinkler system in the building.

2) Each sprinkler system shall be supplied from separate standpipes.

3) Each sprinkler system shall be designed so that either standpipe 
connection to the sprinkler system is capable of supplying the 
system demand.

• No hose valves or floor control valves can exceed 400 psi, NFPA 14 
2019 ed. Section 7.2.1



Fire Department Connection for High 

Rise Buildings 

 All fire department connections shall be approved by LAFD.     

(LABC 2022 ed. Section 9.12.2 and 912.4)

 All high rise buildings shall require two fire department connections 

and shall be on different sides of the building.                                  

(NFPA 14 2019 ed. Section 7.12.2.2)

 Each fire department connection shall also function as a manual 

tank fill if there are two zones, this shall provided from the low zone. 

(LAFD requirement)



Fire Pump Room Rough and Hydro 

Inspections

 Location of the fire pump room shall be approved by the Fire Department. (LAFD)

 Obtain approved plans that match the installation.

 Check locations of all devices to make sure they are in the proper location. (check 
valves, relief valves, control valves, etc.)

 Check all seismic bracing for installation as per the approved plans.

 Check all flexible/ridged couplings to ensure they are installed in the proper locations 
and that all materials meet the required pressure rating.

 All drains: main, casing relief, packing gland, relief valves shall be installed and in the 
proper location.

 Check all sensing line for fire pumps and jockey pump. The point of connection into 
the system shall be between the discharge check valve and control valve. Sensing 
lines shall be of non metallic material.

 Provide hydrostatic test for all piping on both sides of the fire pump flanges, test shall 
be 200 psi for 2 hours or 50 psi higher than churn pressure.



Fire Pump Room Approval To Test

 A Fire Pump Room Pre-Test 

Clearance form must be 

completed prior to pre-testing or 

acceptance testing of the fire 

pump(s) is performed.

 LADBS and LAFD inspectors shall 

sign off of completion of necessary 

equipment in the Fire Pump Room 

prior to testing.

 After this form is completed it 

should be emailed to the LADBS 

fire sprinkler inspector.



Fire Pump Pre-Test Report

 A Fire Pump Room Pre-Test Report 

form shall be completed prior to 

the scheduling of the acceptance 

testing of the fire pump with LADBS 

and LAFD.

 After this form is completed it 

should be emailed to the LADBS 

fire sprinkler inspector.



Fire Pump Acceptance Testing

• Start fire pump to obtain the churn pressure.

• Pressure relief valves shall be set at the start of the test while pump is 

running at churn, relief valve should just trickle.

• All fire pumps that are not fixed speed are required to have a 

pressure relief valve.

• Inline fire pumps and horizonal split case fire pumps require a 

minimum of 3/4” relief valve that goes to floor sink. This keeps the fire 

pump cool at churn pressure. Very important that the floor sink 

keeps up with flow.

• Vertical fire pumps requires a minimum 1 ½” air release. 

• Preform all manual and automatic starts 6 of each. On both normal 

and emergency power.



Fire Pump Flow Testing:
•Flow test through the test header, obtain all required flow points, typically 50%,100% and 150%.

•Fire pumps with a Pressure limiting device (PLD) Diesel only, or variable speed controller electric 

only. Require test without the device flow through test header at 50%,100, and 150% and with the 

device 25%,50%,75%,100%,125%,and 150%.

CERTIFIED TEST EQUIPMENT 
example of Pitot Gauge

FLOW TESTING WITH PLAYPIPES 
AND DIFFUSERS

TEST HEADER RETURNING TO 
WATER STORAGE TANK



Fire Pump Testing (continued)

• Setting of the pressure for fire/jockey pump controllers. Example: 
Churn pressure 165 psi. 

• Jockey pump Start 150 psi / Stop 165 psi.

• Fire Pump Start 135psi / Stop 10 psi below churn 155 psi.

• Perform roof flow test from fire hose valves, typically if the fire pump 
GPM is 750, flow test 750GPM at 100 psi, this can be done by flowing 
the most remote hose valve at 500 GPM and 250 GPM at the other 
stair at 100 psi.

• All valves shall have signage stating what the valve is (test header, 
standpipe isolation, control valve, etc.) and what the normal 
position of the valve is (open/closed).

• All controllers shall have signs stating the stop and start pressures, 
minimum overrun timer of 10 minutes for electric or 30 minutes for 
diesel.

• If you have redundant fire pumps (two), pump #2 will have a 10 to 
20 second delay, with the same start and stop pressure settings for 
both fire pumps. Also provide a sign stating this on the controller.



Maintenance Pump (Jockey Pump)

Controller Signage



Fire Pump Controller Signage (Low 

Zone) Stop and Start Pressures



Fire Pump Controller Signage (High 

Zone) Stop and Start Pressures



Fire Pump Room - Identification of 

Piping

 LAFD requires all piping within the 

fire pump room be color coded.

• Discharge piping (red).

• Suction piping (white) if is coming 

from a tank. 

• Water supply piping (green).

• Low zone (yellow) , Medium zone 

(orange), High zone (red). If you 

do not have but one zone 

discharge pipe (red).

• Test header piping (blue).



Fire Water Storage Tanks When Are 

They Required?

• All new high rise buildings over 75’ from fire department access to 

the highest  occupied floor. (LABC 2022)

• Existing commercial high rise buildings built prior to 1974 may utilize 
the City of LA – High Rise Retrofit Ordinance, adopted in Chapter 86, 

Section 8604 of the Los Angeles Building Code.



Fire Water Storage Tank Size

• All new buildings size of tank is based on GPM’S of fire pump and the 
duration of the hazard. Light Hazard is 30 Min. Ordinary Hazard is 60 Min. 
Extra Hazard is 90 Min. Example: 750 GPM pump X 60 Min.= 45,000 
Gallons of useable water.

• Existing commercial high rise buildings built prior to 1974:

1) Retrofit Ordinance/Adaptive Reuse 75’- 150’ no tank required. (LABC 
2022, Section 8604.6.5.1)

2) Retrofit Ordinance/Adaptive Reuse over 150’up to 275’ minimum 
20,000 gallon tank. (LABC 2022, Section 8604.6.5.2)

3) Retrofit Ordinance/Adaptive Reuse over 275’ minimum 40,000 gallon 
tank. (LABC 2022, Section 8604.6.5.3)



Fire Water Storage Tank Size  

       (Understanding Useable Water)

 The contractor will be required to take measurements while the LADBS 
inspector is on site, these measurements will be compared with the 
LADBS approved plans.

 Take into consideration any columns and subtract the area from the 
useable water.

 Take into consideration where the overflow location. Measure to the 
bottom of the hole. Subtract 6” that will be normal water line. So 6” 
below overflow to Minimum submergence would be the 
height.(Vertical lift pump)

 To get the volume of the tank, take the length X width X height X 7.48= 
gallons      



Fire Water Storage Tanks

Vertical Lift Pumps

Vertical Lift Pump - Take into consideration the 

draw down (minimum submergence). Listing and 

installation information should be on the approved 

plans or manufacturers pump data sheet.



Fire Water Storage Tanks

Horizontal Pumps
• The vortex plate shall be a minimum 6” from bottom of tank. So from the top of 

vortex plate to 6” below overflow would be the height.

• Tanks with vortex plates shall have long turn radius elbows attached to the vortex 

plate. Vortex plate shall be 2X the size of the suction pipe.  Example:  8”pipe = 16” 

vortex plate.



Fire Water Storage Tank Liners

Questions and comments to ask contractor at the start of the 

project: 

 What type of tank lining material will be used? Is this product 

approved for this application? 

 Ask the contractor to give you all of the data sheets for the product.

 Deputy inspection will be required for the tank liner as per the ICC 

report. All reports will be given to the LADBS inspector before the 

tank is filled.

 City of LA approved third party test lab for products without Los 

Angeles Research Report (LARR) specific approval.



Fire Water Storage Tank – 

72 Hour Leakage Test

 Tank inspection will be 
conducted by LADBS 
inspector before tank is 
filled with water to 
check for debris in tank.

 If approved, inspector 
will give “ok to fill”, the 
tank shall be filled all 
the way up until water 
comes out of the 
overflow.

 Once tank is full LADBS 
can come check water 
level and take a 
measurement.

 Reinspection after 72 
hours. At both of these 
inspections check 
outside walls of tank for 
leakage.



Fire Water Storage - Tank Fill Valves

 All water storage tanks in the City of LA are required to have (1) manual 
fill valve, (1) FDC emergency tank fill valve and an LADBS approved 
tank auto-fill system. All of these fill valves are required to be designed 
to provide full replenishment of the Tank.

 The manual fill valve bypasses the LADBS required auto-fill valves. This 
valve is sized to fully replenish the fire pump system demand and is 
normally closed

 LAFD requires a 6” emergency fill valve, that shall be supplied through 
the FDC with a pumper truck during fire-fighting operations. This valve is 
also bypasses the auto-fill valves.

 The City of Los Angeles has adopted code amendments for all high-rise 
fire pumps to be installed with a tank auto-fill system. (LAPC 2022 ed., 
Chapter 20, Section 2050.2)

 All of these fill valves shall be located in the fire pump room.



Fire Water Storage - Tank Fill Valves

 LAPC 2022 ed., Chapter 20, Section 2050.2 

• 2050.2 Water Tanks in High-Rise Buildings.

1) One or more water tanks shall be installed to serve the fire sprinklers and 
standpipes in a high-rise building. No tanks shall serve more than one 
building, however, one water service may supply tanks for more than one 
building, structure or tower.

2) The tank shall be supplied from the City water main via an automatic fill 
line. The auto-fill system shall be sized to replenish the water in the tank at a 
rate equal to, or greater than, the required fire pump capacity. The autofill 
lines shall be a minimum of two inches in diameter and shall not exceed a 
maximum of four inlets into the tank. The auto-fill system bypass shall be 
provided around all fill lines with a shut off valve that is normally closed. 
Means shall be provided to flow test the automatic fill valves individually 
and collectively. A minimum 2” tank auxiliary drain valve shall be required 
for all water storage tanks to accommodate testing.

3) The capacity of the tank shall be based on the required standpipe 
demand capacity for the duration as specified in Table 19.2.3.1.2 of NFPA 
13 edition or the requirements in Section 403.3.3 of the 2022 California 
Building Code, whichever is greater. 



Fire Water Storage - Tank Fill Valves

 If the fire pump is 1000 GPM then the tank will need to be replenished at 1000 GPM. So 

four fill valves 250 GPM each = 1000 GPM. 

 Means of testing each fill valve separately is required at whatever GPM is required for 

the valve. Each auto-fill valve needs to be adjustable and the manufacturer sells the 
valve adjusters separately.

 After all valves are set to the proper GPM, a test of all the valves flowing together will be 

conducted to ensure the total GPM required is met. All flow test water shall discharge 

back to the tank.

 Two ways of testing: 

• (1) pipe the fill valves back through the test header 

• (2) set up a straight stream with pipe and use the same pitot tube you would use for the 

test header. See illustration on next slide.



Fire Water Storage - Tank Fill Valves

(2) For this configuration, test through the slot  

with a pitot tube and a 2” pipe for straight 

stream. 

(1) This 

configuration 

goes back to 

the tank, 

through the 

test header 

with valve that 

would allow 

water to go to 

the test 

header.



Fire Water Storage Tank 

Auto-Fill System

 Are probes being used to shut the auto-fill valves on and off?

 Are the fill valves being used with manual floats?

 For example if there is a four fill valve system and probes are being 
used. You need one probe for each action. One probe to turn the 

valve on and one probe to turn it off. For a total of eight probes.

 Also high water and low water signals need to be picked up. Each 

one will require a separate probe. 

 LAFD requires that low water alarm comes on when there is a 12” 

vertical loss of water. 



Fire Pump Room Probe Diagram

(EXAMPLE) A tank-fill system and water level alarm diagram is required by LAFD to be 

mounted on the wall adjacent to the water level alarm panel in the fire pump room.  



Fire Water Storage Tank Fill System 

Probes and Panels

Notice the wires are long enough to remove 

the probes from the tank.

Have the contractor 

create a template on 

the ground. So the 

probes can be 

measured and 

matched up to the 

approved plans.



Fire Water Storage Tank Overflow

 Questions to ask contractors:

• Where does the overflow drain to? What size is the overflow pipe?

• How many auto-fill valves are being used?

• Is the termination approved per the LADBS approved plumbing plans?

 Once you know the above answers then you can figure out how much 

water will need to factored into overflow drain.

• Example: 1000 GPM fire pump replenish at 1000 GPM. Four fill valves at 250 GPM 

each = 1000 GPM. 

• This means the overflow drain will need to be designed and sized to 

accommodate the failure of the largest valve flowing 250 gpm.



Fire Water Storage Tank Overflow

 The overflow pipe coming from the tank will go to a hub drain. Does the hub 

drain go directly to the sewer or to a storm water? Is the overflow drain by 

gravity? If it is a ejector system what size are the ejector pumps?

 Ask the contractor how many GPM are the ejector pumps sized for in the pit. 

Any water terminating into the ejector pumps must be included in sizing 

design of the overflow drain.

 Pumps need to be sized to pump out, in the example above, 250 GPM. LAFD 

requires the ejector pumps to be redundant and on a dedicated circuit on 

emergency power.



Fire Water Storage Tank Overflow

 The LADBS website has an 
information bulletin for tank 

overflow design and 

installation requirements for 

fire protection systems.

 www.ladbs.org/forms-

publications/publications/infor

mation-bulletins-guidelines



Fire Water Storage Tank Overflow
 LAFD has issued a memo in association with the LADBS information bulletin on 

Suction Tank Overflow for Fire Protection Systems.



Fire Water Storage Tank Overflow 

Testing

 All auto-fill valves shall be set to the proper GPM for each valve per the 
design.

 All auto-fill valves shall flow water at the same time to prove the required fire 
pump demand replenishment rate.

 Then, one of the fill valves shall be “failed” in the open position (flowing) with 
the fire pump not in operation.

 Next, the inspector will visually inspect until water comes out of the overflow. 
This inspection will last for 20 to 30 minutes to make sure the overflow 
drain/ejector pump keeps up. 

 If the overflow drain keeps up the test passes.



Fire Water Storage Tank Information 

In More Detail - Internal



Questions and Answers

SFPE PRESENTATION – NOVEMBER 14TH, 2023
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